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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including tine fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
September 15, 2010, has been entered. 

Status of Application 
Acknowledgment is made of Applicant's arguments/remarks and amendment, 
filed September 15, 2010. Claims 1, 2, 4-12, 17-19, 22, 24 and 25 are pending in the 
instant application, with Claims 1, 2, 7-9, 17-19 and 22 amended and Claims 24 and 
25 added. Claims 3, 13-16, 20, 21 and 23 have been cancelled. Claims 1, 2, 4-12, 
17-19, 22, 24 and 25 have been examined. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sliall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 2, 9 and 17-19 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which Applicant regards as the invention. 
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4. With regard to Claim 2, it is unclear how requiring the carbon nanofibers to be 
with or without Y-branched structure further limits "carbon nanofibers." Further, it is 
suggested Applicant use separate claims when further limiting both the carbon 
nanotubes and carbon nanofibers. 

5. Claims 9 and 19 provide for the use of a suspension, but, since the claims do 
not set forth any steps Involved in the method/process, it is unclear what 
method/process Applicant is intending to encompass. A claim is indefinite where it 
merely recites a use without any active, positive steps delimiting how this use is actually 
practiced. 

6. The portion of Claim 17 that reads "the pre-treating is selected from the groups 
consisting of... and acid treatment, and a physical treatment" utilizes improper Markush 
terminology. See MPEP § 2173.05(h). 

7. With regard to Claim 18, It Is unclear whether there is decomposition, damage or 
destruction to the surface of the carbon nanofibers. 

Claim Rejections - 35 USC § 102 

8. The following Is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

9. Claims 1, 2, 4, 5, 8 and 12 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kiricsi et al. {Proceedings ofSPIE). 
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10. With regard to Claims 1, 2, 4, 5 and 12, Kiricsi discloses a process for preparing 
Y-branched multi-wall carbon nanotubes comprising the steps of (a) obtaining non- 
catalyst loaded carbon nanotubes; (b) depositing cobalt salts (loading a catalyst 
comprising a metal complex comprising at least one metal) on the carbon nanotubes; 
(c) pre-treating the carbon nanotubes prepared from step (b) to have the catalyst 
bonded to the surface of the carbon nanotubes; and (d) performing a synthetic reaction 
of new carbon nanotubes via chemical vapor deposition using the pretreated carbon 
nanotubes of step (c), at the position where the catalyst is bonded (Kiricsi, Abstract; p. 
285, last paragraph - p. 286, "Summary"). 

1 1 . With regard to Claim 8, while Kiricsi does not explicitly disclose the bonding 
between the catalyst and the surface of the carbon nanotubes caused by 
decomposition, damage or destruction of the surface of the carbon nanotubes, the 
bonding between the catalyst and the surface of the carbon nanotubes of Kiricsi would 
be caused by decomposition, damage or destruction of the surface of the carbon 
nanotubes to no less an extent than in the instant application because Kiricsi discloses 
the same process as that of Claim 1 . 

12. Claims 1, 2, 4, 5, 7-9, 12, 17-19, 24 and 25 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Chernozatonskii {Journal of Nanoparticle Research). 

13. With regard to Claims 1, 2, 4, 5, 12, 17 and 18, Chernozatonskii discloses a 
process for preparing Y-branched two-walled (multi-walled) carbon nanotubes 
comprising the steps of (a) obtaining non-catalyst loaded carbon nanotubes; (b) 
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depositing floated nanosize iron particles (loading a catalyst comprising a metal 
complex comprising at least one metal) on the carbon nanotubes; (c) pre-treating the 
carbon nanotubes prepared from step (b) to have the catalyst bonded to the surface of 
the carbon nanotubes; and (d) performing a synthetic reaction of new carbon nanotubes 
via chemical vapor deposition or pyrolysis using the pretreated carbon nanotubes of 
step (c), at the position where the catalyst is bonded (Chernozatonskii, Abstract; p. 473, 
2"^^ column, last paragraph; p. 474-475; Figure 2; p. 476, 2nd column, last paragraph; p. 
477). 

14. With regard to Claims 7 and 17, Chernozatonskii discloses the bonding between 
the catalyst and the surface of the carbon nanotubes accomplished by pyrolysis (high 
temperature treatment) (Chernozatonskii, p. 477). 

15. With regard to Claims 8 and 18, Chernozatonskii discloses the bonding between 

the catalyst and the surface of the carbon nanotubes caused by the damage and 
destruction of the surface of the carbon nanotubes (Chernozatonskii, p. 477). 

16. With regard to Claims 9 and 19, Chernozatonskii discloses performing the 
synthetic reaction in a suspension comprising the pre-treated catalyst-loaded carbon 
nanotubes dispersed in a solvent (Chernozatonskii, Abstract; p. 473, 2"^^ column, last 
paragraph; p. 474-475; Figure 2; p. 476, 2nd column, last paragraph; p. 477). 

1 7. With regard to Claims 24 and 25, Chernozatonskii discloses the suspension 
floated as drops of fine particles in gas by spraying (Chernozatonskii, Abstract; p. 473, 
2"^^ column, last paragraph; p. 474-475; Figure 2; p. 476, 2nd column, last paragraph; p. 
477). 
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Claim Rejections - 35 USC § 103 

1 8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl^ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

19. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

20. Claims 6-8, 17, 18 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kiricsi et al. {Proceedings ofSPIE) as applied to Claims 1 and 2 
above. 

21 . With regard to Claim 6, Kiricsi discloses depositing cobalt salts (loading a metal 
complex catalyst) on the carbon nanotubes (Kiricsi, Abstract; p. 285, last paragraph - p. 
286, "Summary"). Impregnation, precipitation, sol-gel method, chemical vapor 
deposition, sputtering, evaporation, dispersing methods, and spraying methods are all 
known methods of "depositing." Thus, to the extent "deposition of cobalt salts" can be 
interpreted to mean impregnation, precipitation, sol-gel method, chemical vapor 
deposition, sputtering, evaporation, dispersing methods, or spraying methods, Kiricsi 
discloses the catalyst loading according to Claim 6. In any event, it would have been 
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obvious to one of ordinary sl<ill in tine art to try to modify tlie process disclosed by Kiricsi 
with impregnation, precipitation, sol-gel method, chemical vapor deposition, sputtering, 
evaporation, dispersing methods, or spraying methods because one of ordinary skill in 
the art could have pursued the known potential catalyst deposition options within his or 
her technical grasp with a reasonable expectation of success. 

22. With regard to Claims 7 and 17, while Kiricsi does not explicitly disclose the 
bonding between the catalyst and the surface of the carbon nanotubes accomplished by 
the explicitly claimed methods, Kiricsi does disclose the catalyst bonded to the carbon 
nanotubes (Kiricsi, Abstract; p. 285, last paragraph - p. 286, "Summary"). Thus, it 
would have been obvious to one of ordinary skill in the art to try to modify the process 
disclosed by Kiricsi with the explicitly claimed bonding methods because one of ordinary 
skill in the art could have pursued the known potential bonding method options within 
his or her technical grasp with a reasonable expectation of success. 

23. With regard to Claims 8 and 18, while Kiricsi does not explicitly disclose the 
bonding between the catalyst and the surface of the carbon nanotubes caused by 
decomposition, damage or destruction of the surface of the carbon nanotubes, the 
bonding between the catalyst and the surface of the carbon nanotubes of Kiricsi would 
be caused by decomposition, damage or destruction of the surface of the carbon 
nanotubes to no less an extent than in the instant application because Kiricsi discloses 
the same process as that of Claims 1 and 2. Still further, Kiricsi discloses the catalytic 
metal particle in the interior of the side branch of the junction (Kiricsi, Figure 7; p. 286). 
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This would suggest that the catalyst of Kiricsi did induce some type of decomposition, 
damage or destruction to the surface of the carbon nanotubes. 

24. With regard to Claim 22, while Kiricsi does not explicitly disclose repeating the 
preparation steps, the disclosure of Kiricsi is drawn to multi-branched carbon nanotubes 

(Kiricsi, Abstract; p. 281 ; p. 285, last paragraph - p. 286, "Summary") and thus, it would 
have been obvious to one of ordinary skill in the art to repeat a process if more of a 
certain result was desired. 

25. Claims 6, 22, 24 and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chernozatonskii {Journal of Nanoparticle Research) as applied to 
Claims 1 and 2 above. 

26. With regard to Claim 6, Chernozatonskii discloses depositing floated nanosize 
iron particles on the carbon nanotubes (Chernozatonskii, Abstract; p. 473, 2""^ column, 
last paragraph; p. 474-475; Figure 2; p. 476, 2nd column, last paragraph; p. 477). 
Impregnation, precipitation, sol-gel method, chemical vapor deposition, sputtering, 
evaporation, dispersing methods, and spraying methods are all known methods of 
"depositing." Thus, to the extent depositing floated nanosize iron particles can be 
interpreted to mean impregnation, precipitation, sol-gel method, chemical vapor 
deposition, sputtering, evaporation, dispersing methods, or spraying methods, 
Chernozatonskii discloses the catalyst loading according to Claim 6. In any event, it 
would have been obvious to one of ordinary skill in the art to try to modify the process 
disclosed by Chernozatonskii with impregnation, precipitation, sol-gel method, chemical 
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vapor deposition, sputtering, evaporation, dispersing metliods, or spraying metliods 
because one of ordinary sl<ill in tine art could liave pursued tine l<nown potential catalyst 
deposition options within his or her technical grasp with a reasonable expectation of 
success. 

27. With regard to Claim 22, while Chernozatonskii does not explicitly disclose 
repeating the preparation steps, the disclosure of Chernozatonskii is drawn to carbon 
nanotubes with multi-terminal junctions (Chernozatonskii, Abstract; p. 473, 2"^ column, 
last paragraph; p. 474-475; Figure 2; p. 476, 2nd column, last paragraph; p. 477) and 
thus, it would have been obvious to one of ordinary skill in the art to repeat a process if 
more of a certain result was desired. 

28. With regard to Claims 24 and 25, Chernozatonskii discloses the suspension 
floated as drops of fine particles in gas by spraying (Chernozatonskii, Abstract; p. 473, 
2"^ column, last paragraph; p. 474-475; Figure 2; p. 476, 2nd column, last paragraph; p. 
477). While Chernozatonskii does not explicitly disclose direct or siphon spraying, it 
would have been obvious to one of ordinary skill in the art to try to modify the process 
disclosed by Chernozatonskii with direct spraying, siphon spraying, or atomization 
because one of ordinary skill in the art could have pursued the known potential floating 
options within his or her technical grasp with a reasonable expectation of success. 

29. Claims 10 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chernozatonskii {Journal of Nanoparticle Research) as applied to Claims 1 and 9 
above, and further in view of Kishi et al. (US 6,869,581 B2). 
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30. Chernozatonskii does not disclose the suspension additionally comprising a 
surfactant (Claim 10) selected from the group consisting of non-ionic, anionic, cationic, 
binary ionic surfactants, carbohydrates, silicones, and fluorocarbons (Claim 11). 
However, the use of surfactants such as sodium dodecylsulfate (an anionic surfactant) 
in carbon nanotube dispersions is well-known in the art, as evidenced by Kishi (Kishi, c. 
8, 1. 56-65). Thus, it would have been obvious to one of ordinary skill in the art to modify 
the suspension of Chernozatonskii with the surfactant of Kishi in order to obtain a 
uniform dispersion of carbon nanotubes (Kishi, c. 8, 1. 56-65). 

Response to Amendment 

Acknowledgment is made of Applicant's amendment, filed September 15, 2010, 
with regard to the Claims. The Claim Objections and 35 U.S.C. 112, second and first 
paragraph, rejections of the previous Office action have been withdrawn. 

Response to Arguments 

Applicant's arguments with respect to the instant Claims (Applicant's Response, 
9/15/10, p. 5-7) have been considered but are moot in view of the new ground(s) of 
rejection. It is noted that conventional techniques used to synthesize nanotubes via 
CVD are deemed obvious to use in the present process; the paucity of references 
growing tubes-on-tubes should not be taken as an indication otherwise. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRITTANY M. MARTINEZ whose telephone number is 
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(571 ) 270-3586. The examiner can normally be reached on Monday-Friday 8:30AM- 
5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on (571) 272-1358. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

BMM 

/Brittany M Martinez/ 
Examiner, Art Unit 1793 

/Stuart Hendrickson/ 

Primary Examiner, Art Unit 1793 



